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Abstract- Abstractive Summarization creates a shorter and informative version of a text document by extracting important 
information from the text and generating new sentences using that information. This paper proposes an abstractive technique 
for text summarization which uses natural language processing for summarization purpose to achieve abstraction. The 
approach which is discussed in this paper make use of Stanford NLP tools, extraction rules, domain knowledge and sentence 
generation pattern. The results show that use of natural language processing(NLP) in automatic text summarization can 
provide a certain level of abstraction which is not possible in statistical approaches. The proposed approach will produce 
abstractive summaries for a single domain only that is disastrous news and accidents. The findings indicate that based on the 
parameters information content, reader satisfaction, summary length, grammatical correctness, the proposed approach yields 
better results as it fulfills the ultimate motive of generating summaries. The findings provide significant analysis that must be 
updated with the growth of Abstractive Summarization research. 
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I. INTRODUCTION (HEADING 1) 
 
Today, information is growing very rapidly over the 
internet that brings automatic text summarization into 
the picture. The automatic summarization is a very 
powerful tool that could analyze a massive volume of 
data and represent it in a concise way. The shorter 
version which is created by automatic text 
summarization contains only important information. 
Text summarization process can be broadly classified 
into categories, extractive summarization and 
abstractive summarization [1][2]. The goal of 
Extractive summarization is to extract the most 
significant representative sentences from the text 
documents and group them to produce a summary 
[1][3]. However, abstractive summarization requires 
natural language processing techniques such as 
semantic representation, natural language generation, 
and compression techniques. Abstractive 
Summarization aims to interpret and examines the 
source text and creates a concise summary 
[1][2][4][5]. A manual summarization that is done by 
humans includes reading and understanding the 
document to find the key points. The new sentences 
are generated using these key points, which are used 
in forming the summary. For humans, summary 
generation is although a very simple process yet it is 
time-consuming. Therefore, the need for a system 
that generate summaries is becoming more and more 
necessary to generate the summary of long 
documents automatically without wasting much time 
by reading and manually summarizing. Text 
Summarization helps users to manage the 
cumbersome amount of information available, by 
summarizing documents content and using the most 
relevant information or topics included in them. One 
of the main tasks in summarization is what are the 
texts that should be kept in a summary? The summary 
must include the important contents in the original 
text. In extractive summarization, [6] some sentences 

are selected from the source document and these 
selected sentences go into the summary of the 
document. Sentences are chosen based on some 
features like keyword, term frequency, etc. These 
features are the result of either linguistic or statistical 
analysis. Abstractive Summarization technique tries 
to understand the main concept of the document or 
relevant information of the document and express it 
in a shorter form or a concise format [2].The 
automatic text summarization is a very challenging 
task as a Text summarization system should be able 
to identify relevant information and generalize it in 
such a way that the whole document can be listed in 
fewer lines. Due to the difficulty of the 
implementation and complexity of literature, there is 
petite work done in abstractive summarization while 
major work is done in extractive summarization [7]. 
The main difference between these two approaches 
are extractive summarization tries to find most 
important sentences from the document while 
abstractive summarization tries to generate new 
sentence for the summary of the document. In recent 
years, there has been some work done in the direction 
of abstractive summarization [1] [8] [5]. Sentence 
compression [9], sentence fusion [10] or revision [11] 
[12], and a generation based approach that could be 
called sentence splitting [13]. They are all focused on 
rewriting techniques using syntactical analysis, with 
little improvement over extractive summarization. It 
is considered that an entirely abstractive approach 
with a separate process for the analysis of the text, the 
content selection, and the generation of the summary 
has the most potential for generating summaries at a 
level comparable to human [13]. For the foreseeable 
future, it is nearly impossible to develop a fully 
abstractive system for text summarization for the 
general case, since it is almost equivalent to perfect 
text understanding. In specific domains, however, an 
approximation of full abstraction is possible. This 
paper describes an abstractive approach that is based 
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on Information Extraction and Natural Language 
Generation and discuss our early results. The rest of 
the paper is as follows. Section 2 describes the model 
description along with the detailed process 
description. section 3 contains experimental analysis 
followed by conclusion. 

        
Fig. 1.  Abstractive approach for text summarization. 

 
II. MODEL DESCRIPTION 
 
The approach which is discussed in this paper has 
three separate modules: text analysis, Information 
extraction, sentence generation. The first phase is text 
analysis in which text document that is to be 
summarized is preprocessed and analyzed. Text 
analysis phase uses Stanford NLP toolkit for 
analyzing the text. The second phase is information 
extraction which extracts the necessary information 
from the analyzed text. For this purpose information 
extraction module make use of some extraction rules, 
domain knowledge and some heuristics on the 
analyzed text and find out the essential content to be 
included in the summary. The third phase is sentence 
generation which takes the information as input and 
generates the sentences of the summary. Different 
generation patterns are used for this purpose. The 
basic architecture of the proposed approach is 
depicted in the figure 1: Given a text document that 
needs to be summarized, first of all, the method splits 
the document into sentences. The Stanford 
dependency parser read every sentence and parse the 
sentence and generate dependency structure of the 
document [14]. After that, domain knowledge and 
manually created rules are applied to the dependency 
file and extract important information which will be 
used to generate the summary sentence. Generation 
patterns and Natural Language Generator are used to 
generate sentences. 
A. Text Analysis 
The first phase of the proposed summarization system 
is text analysis. Text analysis is a very important step 
because this phase makes the text understand in an 
abstractive manner. Moreover, the analyzed text act as 

input to the other module i.e. information extraction. 
Information extraction module ex-tract information 
using the analyzed text. Before handling the other 
modules, some preprocessing is performed on the 
cluster of documents. It includes: cleaning up and 
normalization of the input using regular expressions, 
sentence segmentation, tokenization, syntactical 
parsing and dependency parsing using the Stanford 
Parser, and Named Entity Recognition using Stanford 
NER . Stanford parser parse the sentences separated 
by . and generate dependency of the sentence. 
Moreover, Stanford NER tags the whole document 
with named entities. 
 
The Stanford typed dependencies representation 
provide a simple description of the grammatical 
relationships in a sentence that can easily be 
understood and effectively used by people without 
linguistic expertise who want to extract textual 
relations[24]. In particular, rather than the phrase 
structure representations that have long dominated in 
the computational linguistic community, it represents 
all sentence relationships uniformly as typed 
dependency relations. That is, as triples of a relation 
between pairs of words, such as the subject of damage 
is Gilbert. Our experience is that this simple, uniform 
representation is quite accessible to non-linguists 
thinking about tasks involving information extraction 
from text and is effective in relation extraction 
applications[24]. Some of the relations which are used 
in the paper are: 
 dobj: direct object The direct object of a VP is the 
noun phrase which is the (accusative) object of the 
verb. 
 nn: noun compound modifier A noun compound 
modifier of an NP is any noun that serves to modify 
the head noun. (Marneffe and Manning). 
 nsubj: nominal subject A nominal subject is a 
noun phrase which is the syntactic subject of a clause. 
 nsubjpass: passive nominal subject A passive 
nominal subject is a noun phrase which is the 
syntactic subject of a passive clause. 
Here is an example sentence: 
“The highly intense Gilbert damaged infrastructure of 
4billion.” 
For this sentence, the Stanford Dependencies (SD) 
representation is: 
det(Gilbert=NNP-,The/DT-)  
advmod(intense=JJ-,highly/RB-)  
amod(Gilbert/NNP-,intense/JJ-)  
nsubj(damaged/VBD-,Gilbert/NNP-)  
root(ROOT-,damaged/VBD-)  
dobj(damaged/VBD-,infrastructure/NN-)  
prep of(infrastructure/NN- ,4billion/NN- ) 
 
Stanford NER is a Java implementation of a Named 
Entity Recognizer[23]. Named Entity Recognition 
(NER) labels sequences of words in a text which are 
the names of things, such as person and company 
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names, or gene and protein names. It comes with well-
engineered feature extractors for Named Entity  
Recognition, and many options for defining feature 
extractors. Stanford NER is a very good named entity 
recognizers for English, particularly for the 7 classes 
(Time, Location, Organization, Person, Money, 
Percent, Date). 
 

TABLE I.  RULES AND DESCRIPTION 

 
 
B. Text Analysis  
With the help of dependency file generated by 
Stanford dependency parser and a set of manually 
created rules proper information is extracted from the 
text document. Currently, the news domain is being 
considered for the summarization purpose. So the 
terms which are likely to occur frequently in the news 
article are used to write extraction rules for 
information extraction. While formulating extraction 
rule, some points are covered like what happened, 
When and where happened and what are the after 
effect of the event. The complete process is depicted 

in figure 2. The information extraction module 
mainly works in five steps. 
Step1: In this step, location is found out where the 
event happens. For the purpose, Named Entity 
Recognition(NER) is performed on the source text. In 
this approach, Stanford NER is used. From the 
NERed document location of the event is extracted. 
Step2: In this step, the main event of the document is 
found out. For this, we use certain relations within 
sentences and information extracted in the previous 
step. 
Step3: In the next step, we try to find out the effect of 
the event from the source document. For this, we use 
some domain knowledge which can be applied to the 
particular case. E.g. verbs damage, destroy, demolish 
etc. are most likely to occur in such type of news. 
Step4: The next step is to find about the casualties of 
the event for which most likely verbs are killed, 
injured, died etc.  
Step5: At last, It is tried to find out the cause of the 
event using the typed dependency of the sentences. 
To extract information from the text document some 
manually created extraction rules are applied to the 
processed text as given in Table I. For extracting 
information from the text, the dependency relations 
generated by Stanford parser are used. The different 
relations which are used in the paper are dobj, nsubj, 
nsubjpass, nn, amod, num. The different extraction 
rules that are used to extract information from the text 
are shown in the Table I. 
 
C. Sentence Generation 
From the extracted information sentences are 
generated which create the summary of the document. 
The sentences of the summary are framed using 
information extracted from the previous step. The 
generated summary must be fluid and feel  
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Fig. 3. Text Document 

 
Fig. 4. Summarized Text 

 
natural while being straightforward and concise. 
From observation of human-written summaries, it 
also does not require a great deal of originality to be 
considered excellent by human standards. Thus, 
straightforward generation patterns are designed for 
each main topic [15]. 
 
The Information extraction module selects a lemma 
that should serve as noun phrase head, and its 
number, modifiers and specifier must be determined 
during generation. As for any generated text, a good 
summary also requires a text plan. Thus, the text plan 
for the summary consists of an ordering of the main 
topics. 
 
For example, summary for the news of accident 
begins with the topic event. This ordering also 
determines which topic to select in the case of 
redundancy, e.g. if the text contains verb both 
damaged and destroyed; the sentence is created using 
verb destroyed. The first sentence of the summary 
contains the information about the event, the time 
when the event happened and location where the 
event occurred. The next sentences of summary tell 
about the effect of the summary. Moreover, the last 
sentence of the summary describes the reason for the 
accident or event. 

 
Fig. 5. Results of all Methods 

 
III. EXPERIMENTAL SETUP AND RESULTS 
 
The proposed abstractive approach for single-
document summarization is evaluated using DUC 
2002 document sets (DUC, 2002), which is a standard 
corpus used in text summarization research, and 
contains documents along with their human model 
summaries. DUC 2002 data set contains 59 document 
sets produced by the National Institute of Standards 
and Technology (NIST). This study employs both 
qualitative and quantitative evaluation metrics for the 
evaluation of pro-posed approach. We employ 
qualitative metric to compare our proposed semantic 
approach with the recent abstractive approach for 
single-document summarization, and gold sum-
maries, provided in DUC 2002.On other hand, we 
employ human rating evaluation measures to compare 
the proposed approach with the recent abstractive 
summarization approach, For the experimental 
analysis of the technique, the news in the domain of 
disastrous events is being considered. The news 
documents of such events are taken into consideration 
and developed a system which will generate the 
summary of the document with only most important 
content. Here are some the sample documents and 
their summary using the system. 
 
The quality of the summary is measured in terms of 
what information it contains. A good summary should 
present all the required information by the user. for 
evaluate summary we check whether the generate 
summary is answering for all the requirement of a 
good summary. The first required information about 
any accident or disastrous news is what has happened 
and where and when it has happened. The next 
required information is what are the effect of the 
accident. And some additional information is what 
cause the accident and what are the precaution 
measures taken. The generated summary in figure 4.2 
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is about accident and disastrous news and it contain 
information about accident name i.e. Hurricane 
Gilbert, when and where it happened i.e. on 
September 12,1998, Jamaica, information about the 
effect of the accident i.e. Hurricane Gilbert caused 
2feet rains and destroyed infrastructure of 
4billion,roads island nation Dozens of people died. 
Another example shown in figure 4.4 has summary 
for explosion news and it has information about what 
happened i.e. an explosion, where and when i.e. at 
8:26 explosion rocked Royal Marines School of 
music in a southeastern coastal at London, effects i.e. 
killed eight people injured Thirty people trapped 17 
people, cause i.e. Republic Irish Army and 
additionally it has information about survivors and 
other people experi-ence. The approach proposed in 
this paper is compared with some existing approach, 
and it is realized that the proposed approach produce 
much better results regarding information content, 
reader satisfaction, sentence formation and length of 
the summary. For performance comparison, Two 
techniques INIT based method and template 
summarization have been implemented. These two 
techniques are implemented on Java platform using 
Stanford NLP toolkit. Though INIT based method has 
the benefit of generating short sentences, less 
redundant sentences yet it has some limitations [13]. 
To create the short sentence, it discards much 
information. Template based method has a major 
drawback regarding the diversity of information [15]. 
Furthermore, much important content is neglected if 
it does not fit in the template slots. A comparative 
study has been done of these different approach and 
found that the proposed approach gives better results 
regarding information capturing, grammatical 
correctness and length of the summary. 
 
For evaluation purpose, a set of document is taken 
into consideration. The proposed technique is applied 
to them and generated summary is rated by humans. 
The ratings done by humans are based on the 
parameters information content, reader satisfaction, 
summary length, grammatical correctness. The 
average rating for different approaches by different 
person is shown in the table1. For each data set 
amongst the 59 news articles/data, the proposed 
approach generates the summary of the documents of 
disastrous news and accidents. To analyze the 
performance of the proposed approach, we set up two 
comparison models (INIT,Template), besides the 
average of human model summaries (Gold summaries 
provided in duc2002). 
 
TABLE II.  AVERAGE RATINGS OF SUMMARIES GENERATED 

BY DIFFERENT METHHODS GIVEN BY DIFFERENT PERSONS 

 

 
Fig. 6. Performance Analysis based on Human rating 

 
For comparative evaluation, Table 2 shows the 
comparison of abstractive summarization results for 
different systems on DUC 2002 dataset. Figure 5 
above visualizes the summarization results obtained 
with the proposed approach and other comparison 
models. 
These ratings indicate that based on the parameters 
information content, reader satisfaction, summary 
length, grammatical correctness, the proposed 
approach yields better results as it fulfills the ultimate 
motive of generating summaries. The above figure 6 
shows the analysis of human ratings over different 
approaches. As it can be seen in the figure that 
proposed approaches performance is much better 
compared to other state of the art approaches and near 
to the standard summary(Gold summary). 
 
CONCLUSION 
 
An abstractive summarization technique is 
implemented which works on a particular domain. 
The produced summaries are rich in information 
density and yet short in size. The pro-posed approach 
focus on the parameters information content, reader 
satisfaction, and structure of the generated summary. 
The proposed approaches use the Stanford NLP tools 
to extract important information from the text. 
Although abstractive sum-marization is a very 
challenging task, the proposed technique is a very 
promising method and can be expended into domain 
independent system. For now, the system only for the 
news of accidents and natural disasters is developed. 
In the future, it will be tried to expand the system and 
try to cover the other domains. The proposed 
approach is evaluated in the context of the subset of 
DUC 2002 dataset. 
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